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#Eg 2002-194693 _ ^- y : 1/ 



[SNtEi] *&JRx3(re**£: (Au) > I (Ag) > 6& (p t) „ 

/<?5>*A (Pd) > n^A (Rh) , >PJ5>*A (I r) C0##-*^m7C# 
KioT^OlM&^f&JftS*^ ^oM5~7nm> P^2 ~ 4 nm> J¥£&J 
1-2 nnu ft* 1 0 nm^f a-/«^t^-^»^^M 

llt*^2] *£*X*-C**£ (Au),I(Ag)>fii (Pt), 
(Pd) . nv^ (Rh) > >p;v^A (I r) > ^f-^A (R 

7 nnu fl@f*j2~4 nnu J?£&Jl~2 nnu ftS 1 0 nmfiUi^a-^ 

[fllt*#3] *NfeKx3TC**£ (Au) ,I(Ag),fit (Pt)> 
,<?^9A (Pd) . B^A (Rh) . >PJS**A (Ir) > ^f--)A (R 
u) i»))S:&»^?>a^$*tfe-«J5l_hOx*fc. -y**' (Ni) 

ftftOmiRZ^ fr^PMfo 5~7 nnu ftSft 2 ~ 4 nnu J¥£&J 1 - 2 nm 
. 1 0 nm^f^-»ittt^tM^mStyf^ 

[f»^4] ft&«x3r?**& (Au) ^ m. (Ag) ^ 6& (P t) > 

^^^a (Pd) > n^^A (Rh) , >fvm (i r) emou atft* 
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12 002-194693 I 2/ 



(Au) . « (Ag) . (P t) . (Pd) . n**A (R 

h) s >p;e>*A (I r) ©#*-^JRx*twJ:oT-€-0#»#fllft$*t, 
£M£&j5~7 nnu 2 ~ 4 nm, J?£$Jl~2 nnu S$10 nm^ 

MMfcE5] j*&KxSrc**& (Au) , I(Ag)>S^ (P t) , 
/^v^A (Pd) , ny-JA (Rh) , -PJv^A (Ir) , (R 

m*bm^*itz-mx±.<D&mmx\*&mmt&m, 3-* 

^ _ h # i; ^ df. v^f - 1/ ^ y ;V If * y -I.* X /K *° V * * - V- > T ^ 

jV7x--;k-t)K ^'Jt^yxfV^'Jt^y7Dt , v>7*n7^* ,, J 

ii^fcn K9^>^iSx^J*^in^^^xt«*^MLTH:s§^^ - 1 k 

S&JP5"?fc*& (Au).i(Ag),^ (Pt), A (Pd 

) , n-^A (Rh) . >f (I r) > ;Vx-^A (Ru) fcteft^tlte- 

^mmLlzmMKX-oXZV&mmj&Z^ ^o»5~7nm, J*ffi$2 
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iff m 2002-194693 ^-v I 3/ 

[%mme] n£mjumx~3b2>!& (a u ) , i(A g ),ei (pt), 

rf^v^A (Pd) . n^^A (Rh) , >f V^tfA (I r) , )Vf--<52» (R 

u) <Dmm.&, ^tm, mt^mwM^^m^tz^^mmit^^^^^ 
m&yuzmnL, ^x*z<DU.fc4t'km\~ i £ \?7 c Jy^<Dm7t%)*&ir2>frJL 

teft*mMLXfrlBZ*t&Z.bK£ «9> *^7n^-e*^>^ (Au) . M (A g 
) , fit (Pt) > (Pd) , n^-yA (Rh) . 'fV^A (I r 

) , ;vf-vA (Ru) £ l)^^»^M^^tL^-S^Ui^7C*i:-^^^ ( 

n i ) m<D^mytm^ *9 %&m^mifczti?z-m&±.<»^&mz&n<Dm& 

~4nm> f^l~2nm, S£ 1 0 nm^JiO^^-^f^^WI"^*^: 
Jl^y?-i--7*£&j&U llIIRi-^-^:^#mi:1-^iff^3fSm^»#m^y• 
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^-v?: 4/ 



[H^l 0] -eoffll^fbM, 1^ ££^> 3fc 

o 

k -r & 7 &m<nmmtt®o 

[0 0 0 1] 
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S$m 2002-194693 — <x--5> : 5/ 



[0 0 0 2] 

*5S. t^IM^i, ii^iotfei), &«7G3ffcL<li&«>f 
*>*^trajS:!»*^^«3i*i:l^^*^ ^ * - ^ 

^■CJ X*W«f« (2 0 0 1) ;H^M^>*> 12Bf> 1 

6-9 4 (2 0 0 1) 3 o 
[0 0 0 3] 

^tf^cov^li, 1 9 9 2^:Mob i 1 WMStti^iSJ: IT 2-8 
n mO/^* A*** y«FL**i"* * V V * & - L 

[C. T. K r e s g ete/^4£. Nature, 3 5 9, p. 710 — 71 

2 (i 9 9 2) ] o *<o®~ mm^m^xn. isv*vmom*<D&m\ 

1 J. Soc. Inorg. Mater, 8 > p. 3-1 6 (2001) 

tv^ CM. Yada^3^ Inorg. C h e m, 37, 6470-75 
(1 9 9 8) , Angew. Chem. Int. Ed, 38, 3506-09 ( 
1 9 9 9) ) o 
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Jjffl 2002-194693 ^- v : 6/ 

[0 0 0 4] 

mM^(o^^m^r^ft)fitz mMW, -b7^^^36, 917-91 

9 (2 0 0 1))o £"f. *>tt*®flHK«05-fe^«:*aik LT. *Mb& 

4?-7^fii CG. S. Attar d«*4£, Angew. Chem. Int 

. Ed. 3 6, 1 3 1 5- 1 3 1 7 (1 9 9 7)] #*Jfc3*U 

t ^ * ^^b b h * * - ^ ^ * ^ ^ V *° - 9 * 6 & CG. 

S. Attar d«*5£. Science, 2 7 8, 838-840 (199 
7) ] txX [A. H. Wh i t e h e a dte^3£. Chem. C o mm. 3 
31-332 (1 9 9 9)3 i>ftUZ fttzo T;V* -^A»WMfcil«:«fflli: L 
Tl5l7 0 nm^WLS^^^ V#-7^fi^i^ (Au) CH. Masu 
d atJ*»li&> Science, 268, 1466-1468 (1995)]. 
^'J^fW^fy^X^ilt L-C^ 0 -^^^ (Au) CO. D. Velev 
tij&>3£. Nature, 401, 548 (1999) 3 7&*&&*iTV>* 0 tfz 

^®^=Sr^o^V^-^xe^^^^tLfc CH. Wakayamali^l^ 
Chem. Comm. 3 9 1 -3 9 2 (1 9 9 9) ] « 
[0 0 0 5] 

f&£$*Lfc# — # J''*- y CS. I i j i ma. N a t u r e. 3 

6 4. p. 5 6-5 8 (1 9 9 1) ] „ JBUk !W«iBSKJ:!)«flI* , !'t 
^B-C-N&ifO^fb^ CE. J.M. Hamolto n(5^5^. S c i e 
nee, 260, p. 659 (1993)3, »vnt> CR. Te n n 
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eli*3^ Nature 3 6 0, p. 444 (1992)] *?Mtt>* V 
[Y. Feldman, Science, 267, p. 222 (1 9 9 5) ) 4 

[0 0 0 6] 

Blft/^v^A CM. E. Spahr(5^5^, Angew. Chem. Int 
. Ed, 37, p. 1263-65 (1998)], CM. Adachi 

13:^2 Langmuir, 15, 7097 (1 9 9 9)], f ^-T (H. 
Ima ilS^4£, J. Mater. Chem, 9, 2971, (1999)] 

^i:^ttv^ CM. Y a d ate^4£. Adv. Mater, 14, 30 
9-3 1 3 (2 0 0 2) ] o 
[0 0 0 7] 

«^A-"7&BJfc1-*#fe&*C. R. Ma r t i nhlzXvXWfkZti CC. R 
.Martin, Science, 266, 1961-1966 (1994) ; 
S. B. LeetS^l^, Chem. Mater, 13, 3236-3244 ( 
2 0 0 1) ] , mi nmJ&Ji©raW— *rtSfc#i-&£*>'^*-^W&*^ 
-CV><& CC. R. Mart i nte/^3£, J. Phys. Chem. B, 105 
, p. 11925-11934 (2001) ; K. B. Jirageli*2^ 
Anal. Chem, 71, 4913-4918 (1 9 9 9) ] o EM*& 
I9J^£4~5 nm^^y^At/fa-^li^^tv^ CV. B 
a d r i 15^ 1 Int. J. Hydrogen Energy, 25, 24 
9-253 (2 0 0 0) ) 6 ^i?i; Marti n £><a;fr&£JBv>£ ft 
Sfcfc&«$fflfcO*KL& (lOnmJsLL) ttS*#t>x iWd'&n 
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^2 0 0 2 - 1 9 4 6 9 3 ^ ^-v ! 

, ftfrf-mnmHn O 0 nml±) Cj:o«?tL, f«L# (lOnmJ^ 

o 

[0 0 0 8] 

. ^o^ffla^iSM^m^^f^ ^-y^at^icK't^^o^iB cm. ichi 

k a w a. Platinum Metals Rev, 44, 3 — 14 (200 

o) } t^fi-wxm<ttrtt2~ 

Marti nb<Djf&K£VZti1tmj&-f2>ZtimM-?$>V), *<D£7 
[0 0 0 9] 

ilftLfc*Mrc»JdcU U4^»rt#2~3nm, ^JS 1 . 5 nmJ^T 
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4^2 002-194693 ^ ^- v : 9/ 

CitUcioT, flti\ HH*. /<>f*$Hlfo^:¥#fc*#-*-**r& 
[0 0 10] 

7lzMmi-Z>m.^mtLr%LVi<D*Vtf~ ; 7X&i& [±|BG. S. Attard 
IS#*4&> Angew. Chem. Int. Ed, 3 6, 1315 — 1317 ( 
1 9 9 7) ] fcitfiH*©* V#-?*e& CJilBG. S. Attar dl5tf»5 
fc, S c i e n e, 278. 838-840 (1997)3 02W*9, C*t 

^tnm-tl n m> ^iTO«tnra~i+ n m^^^Wfi* 
[0 0 11] 

(CMC) ^l&TLT, JL-fbtt^fefatt^Ji-f 

m*fri&, msm^M<oit^tmm. *b#Ms m^m (1 9 9 5) ] 0 
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* 



^->> : 10/ 



ttfciji.— <D%mwi®.mi)mm)&frt Lxm^btix^x^z* ^.^zn^x^m 

^jm^^^l^O^^^-C^)^fcO^B«r#^ CT. Ki j imal^3 
Langmuir. (2002) GUM*} 0 
[0 0 12] 

mm z m&rr *>tzx> <o^m 

#M * ^#®^tt£ij<z> 2 i&frimn lxx § a^&afcfc^fcinx. & *tfc*&jR 

[0 0 13] 

1r%t>%, %il<V%Wte, (1) *&JRxSR-C**& (Au) , II (Ag) „ 
fi£ (P t) . Ar/fA (P d) , ny^A (Rh) . 'f'jy-JA (I r) . 
O^f-ilxi}: <£ o T^O#*&rt s liJ&$ *U **o^jj& 5 - 7 n f*tf$$J 
2-4 nm, ff£i&l~2 nm, 1 0 n mJJl_tO^ a - £^1" & £ 

[0 0 14] 

CC^t^ft^JKf-^^A-rH. (2) &V>L (3) 

2) &v*l (3) Kum-t^^mi-^f-^-^. (D 

•r^*>^> (2) fcV>L (3) Si, (1) Wfilt^fa-7^lt, * 
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£^2 0 0 2 - 1 9 4 6 9 3 ^ ^-v : 

<oftte& (i) £ frfz-n&mTtm t)\s7-~^& (Ru) ziQtii&m-frhM. 
^frtz-mx±.v>7m. *^>v^i (i) tcifim^tLfzft^Tc^^^^-^^ 
(Ru) £n%&m*bmuz*ifc~&&±.v>7zmt-v*)i' (no 

[0 0 15] 

-r&t>^ m2(omw*. (2) ft^mTS^-e^^^ (au) , 1 (Ag) , e 

&(Pt), /<5V9A (P d) > nv-^A (Rh) . ^VVfA (Ir) JV 
X-*A (Ru) ^tt^tJ^MfnL/wfflM^^oT^^-tt&^^^tL, * 
o^g*Ej5-7 nm, I*I@&J 2-4 nnu J¥£ 1 ~2 nm, ft$10 nm£UiO 

[0 0 16] 

»3<0l&Wtt. (3) *&JRx3Sre*&& (Au) , & (Ag) . fi£ 
(Pt) , (P d) . D'^A (Rh) , >PJ v^A (Ir), >Vt 

(Ru) £ Dfc&»*&»ttS*Lfc— ^Ji^g**:N i^O^^MTC* 

JtOftfe&toJ&Z^ H^5-7nm, m2~4nm, J?£i&l~2 
[0 0 17] 

-*-fc*>^ f4^li> (4) *&JRxjre**<fe (Au) „ H (Ag) , 6 
i (Pt) , ;<5^A (Pd) , ny^/A (Rh) , >f (I r) 

wJiUj^i^x^^ Kr^Wi^H^A, Kf*v;v^v4f>^;v^>m 
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^2 002-194693 ^ ^~ ^ *• 12/ 

-;i/x-t;v, ^i;^^v^^ix>^i;^-^v7 p n^v> , 7 , n>y ?*°y^-£ »} 

«5Bjre*** (Au) . ft (Ag) > (Pt) , /t9^9A (Pd) , 
nv^A (Rh) , ^Jy-)A (Ir) ©4Mlt-^feJR5n*fc* ^tfOf^ 
J&£*L> **o^#jfe5~7 nm, F«3S£j 2 ~ 4 nnu J^^^J 1—2 nnu 1 

[0 0 181 

|5<7)^li> (5) *&JR7c3re**& (Au) , ft (Ag) ,6^ (Pt 
) „ (Pd) . ny^A (Rh) > "J^A (I r) „ ;V-r~^A 

(Ru) OffigtttU &ft%> ttft^lR*©*^***^***^*^^*^ 

^<d *° y * * is*-*- i/'/v^^r/x^f^ *° y * * > r ;v 
^7x--^x-t^ # y * * ->xf v > *° y * * e v v y t # 
y t-J: >)^^^«b^$tL^r.^S^-f *>JMS»tta) 

*^e>**KJCS»^ Sfc»*£WcWi»©«k Kfy;v7;v3-;v^7;v 
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#M 2 0 0 2- 1 9 4 6 9 3 ^- v I 13/ 

fc*«K M&m7tm~e$>2>& (Au) > m (Ag) , (Pt) , ^y'^A 
(Pd) > ny^A (Rh) , ^f'jy^A (I r) . (Ru) 

Si&2~4nm, Jg£&Jl~2nnu 1 0 nmJiliOf t 

&:fc£Jit-/^-:/&&j&u laiiRi-^-t^^ti-^mfs (2) ^Kiiem 
^ y - ^ * o 

[0 0 19] 

i6 0Hitt, (6) #&JRxSfT*&!£ (Au) . H (Ag) > 6i (P t 
) „ /^y^A (Pd) . nyW (Rh) . ^f'Jy^A (Ir) > ;P-r~?A 

(ru) *nb%> mt&J&WL^<o&&m&*tz\±^&mmt&m & o 

7x-- ^ ;w # y * 3=- yxf V > *° V Or * v ynifl/>7n-^ *K 'J v 

*K *&*7G*T?**£: (Au),l(Ag),fl4(Pt), (P 
d) , Dy^A (Rh) „ ^f'J^^A (I r) V ^T-^A (Ru) £«9£&3£ 
^^IKS^-SfiiiojcSi-^/i' (Ni) *©J(Ltt^5c*J:*)fca» 
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• 



s<-*j: 14/ 



[0 0 2 0] 

»7©»Htt, (7) Itfffi (1) ~ (3) MSfci-*****-^*- 

f 8 «(t (s) foiftw^m 

f£9<s>H9=u±> (9) ■e^ffi^^'bm^^ffl^m^^Lr^^tt, ^ffl 



mi 0 0*114, (10) *<omikii s &bMBt- Sflk »S£*. A 

mi ioniii. (id «€-offljfe*«*e>^-^hfcb"cft**t % 
ii2^ii, (12) -eoffl^^^m^ie^. w^osfcvfc. ifc*±* 

113^1(4, (1 3) *0«atOTie>*X«5fcb-C«**U «ffl**t* 

iHoni^ (14) z^mmm-h-** ?uvT*&-mimtt£Lx 

HI 5*>3Wltt. (1 5) *©ffljfc«feWIB«*f«-fctTft**L % 
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^-y: 15/ 



[0 0 2 1] 

o zv^mfttmikte, -mx±.<n j tt&m7tm, ttzitztiz^i&frti,^ 
-?&i><Dx#>&zt Km*., T^frtfMmvm'pKZvx^&jmi.tpfci&miz 

■z&ftxmG-t 2>ztK£-ox&bti2>mMzmmt u x±m& ^jt-r 
&zti<z£^x&fe^m<Di-y^^-7 f *m^?&t^di><vx$>y)^ mmzm 

izx-ox&mb-mti-Zo mlt, nnm*. ^m^nLx, &< t-e^-eo 

\z x o x mfc $ tt & ^ £ -e (± & v> 0 

[0 0 2 2] 

eii (a) . (b) > (c) it, ^w^n&mi-s^^-^cDmmm^m 

[0 0 2 3] 



i£f£WM¥ Wo?d!&ttfi^ (h 2 p t c i 6 ) ^7K^^y^^v>^v 
3-;v*/fy;vx-f;v (C12EO9) 6 O'CJ^i&L*:,, ov>t? 

^'J^-^rv'J.-f-^^ (2 0) V;Vtr* V€y^f71/- h (tween60;fB 



n»!ll 
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# 



s<-z? : 16/ 



2 5«C"e£<bK2 o#WJ&«u ft^^;vJfcH 2 P tci 6 : C12EO9 : t 

ween6 0 :H 2 0=1 : 1 I 1 : 6O<0RJ&»£**W*Lfco mured 
<DW^&bK.VLit&&&<0 1 6f§^;vS^t K9^>*«ITU -£-02 £ 2 4 

CHI (A) ) o 
[0 0 2 4] 
2 

ftt!»fcff$JRo A (PdCl 2 ) o*i^^txfW^ 

^-^/jjfVJVi-f^ (C12EO9) ?:iTU 6 0 , C£#i&Lfco o 
Wl'Jt^yifV^ (2 0) y^e^V^^fTV-h (tween6 0 

P dC 1 2 : C12EO9: t we e n 6 0! H 2 0= 1 : 1 *. 1 : 6 0 

CHI (B) ] o 
[0 0 2 5] 

^ifCffWoMi (A g N O3) «>0. 0 5 6M«ai*»*^K^ 
/Vittb^A (SDS) *ira*T6 O-CfclMftU ^-*^«r#^o ov* 
Wt^^fl/V (2 0) v;Hf* V^/^fT V- h (tween60; 
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# 



: 17/ 



2 5tST?^U ftM*^AgN0 3 :SDS:tween60! H 2 0 ( 
0. 0 5 6M HNO3) =i:i:i:6 0 (DfcfoM&ysZMMLtzo Wti&B. 

nm^f i-«^mtv^ifc«?^ CH11 (C) ] „ 
[0 0 2 6] 

-^nu:^ t«E (1) ksb«i- * i-y^^-y-e&zzttm 

(2) &V>L (3) Ojft^JPS^y^a-^^L^SClt^^^fc^oitt 
[0 0 2 7] 

U & Sfcarc-*- / ^* - t-r v> & £ 

[0 0 2 8] 
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2002-194693 ^ ^- v : 18/ 

[0 0 2 9] 
[0 0 3 0] 

*''J t^fyxf v>y^e^ ^/^f 7 W Hfr©* 1 ; t^f-yif V> 
L < tt*«tt*Jff£**ani (#ttW*4>tEHI#2. 3^U 6«) L 
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2002-194693 ^ ^~ v I 19/ 

LTSfcS-U:* i X *) *3ii-&^^»U$tL&o 
[0 0 3 1] 

O-t/i'&Jllx.atfcfcJ: DjJfieo^JtftJftfcfc* Xi KgB^U 6 0-7 Ot 

•c i o w&lr sit, ^-en 2 o#®f&te»J-e* * # u * * ^ 

> (2 0) V;Vtf* V^^trW h (Tween6 0;MIII (#0 

m§h%) £ 1 - 3 tiv&t L < »i 1 ^e;vinx.T 2-3 05*raSD 4^ 

*> t< «6 0^1^2-1 0 L 

<ttl 0-2 5rT-2~3^F«g-T£4^£l~l O0$?iL<{i3~4HIM 
fJjgLTt^ 1 0-3 0 W Kli2 0-2 5t;i-C'+^iPU, fcK?S> 

^mite^Mi^^*:*) i~3 o^;Mff£ L< 1 0-2 o*;viTL> 
o*a^-e2 4B#F^^i-^^^^i «?rr£o 

[0 0 3 2] 

ttwsswftittK^fre o~7o £ 1 zm&tm 

o $ *b m2 «»^liKJ^-&W*JtK^*fc -5 tfcm> IBS? 2 5 r s fcti: 
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-r *> t . <o m& cit it&ss&s&m ? - 1 *mi- ; * * - 

[0 0 3 3] 
[0 0 3 4] 

n-;VT?ifci$-U 30-40 XJ-C 6-2 4l$W9a*1-&^ *^«5c**#1&^ 
fl'fctifi-^ttR^^^o ^O^^-^Wti. >A%m 6 n nu I*J 

O 

[0 0 3 5] 



tBSE# 2003-30721 



002-194693 ^ • 21 / 

MUX o^CI * tz h f - £ § & o 

^jf/n -b * * /u^Mfe*© M?******^ 3 *l* o 

4) i*L*aue, a*. tfci* 

1) ^fi^mM^-MMtLXm^t^^ ^g2-4nmi>)/hSv^ 
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mm 2002-194693 ^ 

# • 

( c ) \±nnm 3 t> /fa- roaai^tim: x & mmm 
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BEST AVAILABLE COPY ^ 

2003-3072117 



2002-194693 



V . 



I/E 



[**«] 



mm* 



mm 

[JSft^] *tf>flMS»i, (1) *^JK5B*-C3b*^ (Au) x ft (Ag) , g 
t (Pt) , /^y^A (P d) > ny^A (R h) > 4 V (I r) <0# 

^JRx*^^**^ **v*tiitL^§e>ic (2) (Ru) SriJDx.fc'tetiiJ 
-&-eajfDLT4r**^JR7C*^J:*#^ (3) $ <b tc*^«5c*«rtt*«) 

1-2 nm, S3 1 0 nrafil±<7)f a-^tfl^f t^»i t^tftnt t 
[jKREB] HI 1 
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(B I A I I f i 



1 . 0 

[fit*] 

ft m 



[396020800] 
1998# 2^24H 
«f3E*JIIPTl3*Wr4-TB 1#8-^ 



